SUMMARY Fasting serum pyridoxal was assayed by an automated microbiological system in 50 patients with endoscopically confirmed active peptic ulceration. Thirty patients had gastric ulceration, 14 had duodenal, four had pyloric canal ulceration, and two had both a gastric and a duodenal ulcer. Serum pyridoxal was below normal in 28 of the gastric ulcer group and in one of the duodenal ulcer troup. No difference in the age, sex, drug, alcohol intake, or diet could be distinguished between those two groups.
mated microbiological system for the assay of serum pyridoxal (Davis, Smith, and Curnow, 1973) we have been able to investigate large groups with a wide range of conditions. As part of a series of in vestigations, some already reported (Davis and Smith, 1974a and b) , this paper records the results of our study of serum pyridoxal levels in patients with active peptic ulceration.
Materials and Methods
Blood was taken from fasting patients before upper gastrointestinal endoscopy. The serum was separated and stored at -20°C until required for assay. Patients who in the month preceding endoscopy had had either an overt gastrointestinal bleed or received a blood transfusion were excluded from this study.
Pyridoxal was assayed by an automated microbiological technique using Lactobacillus casei as the test organism (Davis et al, 1973) and the reference range is related to age and sex (vide infra).
Serum folate was assayed by the method of Davis, Nicol, and Kelly (1970) using L. casei as the test organism (reference range 2-5-18-3 ,g/l) and vitamin B12 by the method of Nicholas and Pitney (Nicholas and Pitney, 1958) using Euglena gracilis as the test organism (reference range 160-875 ng/l).
In over 95 % of cases the instrument used for endoscopy was the Olympus GIF type D. In seven patients blood was taken before premedication, usually pethidine and atropine, and again immediately preceding endoscopy. At no time before the estimation of the vitamin levels was the laboratory aware of the clinical or endoscopic diagnosis, nor informed of any drugs that the patients had taken within one week of endoscopy.
Results
Fifty patients (30 outpatients and 20 inpatients) were investigated. Ages ranged from 24 to 78 with a mean of 53 years. There were 24 males and 26 females.
Three patients had serum B12 levels above normal (970, 1000, and 1050 ng/l) and none had levels below normal.
Serum folate was below normal in 11 patients and serum pyridoxal was below normal in 32 patients. Correlation between the two vitamin levels in individual patients is shown in figure 1 .
Serum pyridoxal levels normally decrease with age and are slightly lower in females. Correlations between pyridoxal levels and age are shown in figure 2 (males) and figure 3 (females). 
Discussion
Low serum pyridoxal levels in the gastric ulcer group compared with normal levels in the duodenal ulcer group could be the result of different diet, alcohol intake, drug therapy, or age between the two groups.
A diet deficient in vitamin B6 would probably also be deficient in folate, and although the gastric ulcer group had a lower mean level of folate compared with the duodenal ulcer group, no correlation between individual levels was found. In patients with a gastric ulcer the serum folate levels varied between 0 7 and 20-0 ug/l and in the duodenal ulcer group between 2-1 and 98 ,ug/l, and although serum pyridoxal levels tended to be low when serum folate levels were below 2 5 ,ug/l, the folate varied between 0 7 and 20-0 ,tg/l when the serum pyridoxal level was below 12 nmol/l. Vilter (1956) has suggested that a hospital diet might contain less than the recommended 2-5 mg/day of vitamin Be (National Research Council, 1968) , but as the majority of our patients (30 out of 50: 17 with gastric ulcers, nine with duodenal ulcers) were outpatients, it is unlikely that this factor is responsible for the difference between the two groups. Although we did not elicit detailed dietary histories, we could not detect any marked difference between the two groups of patients regarding their diet, and furthermore it seems unlikely that the patients could have segregated themselves before the actual site of the ulceration was determined.
Surveys (Davis and Smith, 1974; Lumeng and Li, 1974) of alcoholic patients have shown that about half have low serum pyridoxal levels, but in our group only two patients admitted to a regular large intake of alcohol immediately preceding investigation. One, with a duodenal ulcer, had a normal pyridoxal level and a low folate level and the other with a gastric ulcer had a low pyridoxal level and a normal folate level. One patient, with a gastric ulcer, was known to have had a regular large intake of alcohol up to three months before investigation, and in this patient both vitamin levels were low.
No patient was receiving anticonvulsant therapy, L-dopa, isoniazid or penicillamine, therapypreviously reported (Biehl and Vilter, 1954; Evered, 1971; Hagberg, Hamfelt, and Hansson, 1966; Hollister, Moore, Forrest, and Bennett, 1966) to be associated with abnormalities of vitamin B6 metabolism. One was receiving an oral contraceptive agent and none were taking vitamin preparations. The combination of pethidine and atropine given as premedication did not significantly alter the serum pyridoxal levels in the seven patients investigated.
Serum pyridoxal levels decrease with advancing age but there is only a minor difference between the mean age of both groups in our study. Furthermore, two patients with duodenal ulcers and normal pyridoxal levels were over 70 years.
Although there is a distinct sex difference between the duodenal ulcer and the gastric ulcer group, the levels of serum pyridoxal in patients of the minority sex in both groups fit within the overall group pattern.
Because we cannot quantitate levels below 12 mmol/l, it is impossible to compare accurately the various sites of ulceration within the stomach; however, there did not appear to be any obvious increase in the levels of serum pyridoxal as the site of ulceration became more distal.
Considering the ubiquity of pyridoxal-5-phosphate as a coenzyme it is not surprising that abnormalities of serum pyridoxal levels should occur in active peptic ulceration, but the difference between the low levels with active gastric ulceration and the normal levels with active duodenal ulceration is puzzling. 
